For trauma patients with severe shock, massive fluid resuscitation is necessary. However, shock and a large amount of fluid can cause bowel and retroperitoneal edema, which sometimes leads to abdominal compartment syndrome in patients without abdomino-pelvic injury. If other emergent operations except intraabdomen are needed, a distended abdomen is likely to be recognized late, leading to multiple organ dysfunction. Herein, we report two cases of a 23-year-old woman who was in a car accident and a 53-year old man who was pressed on his leg by a pressing machine; severe brain swelling and popliteal vessel injury were diagnosed, respectively. They were both in severe shock and massive fluid resuscitation was required in the emergency department. Distended abdomen was recognized in both the female and male patients immediately after neurosurgical operation and immediately before orthopaedic operation in the operating room, respectively. Decompressive laparotomy revealed massive ascites with retroperitoneal edema.
due to sustained shock (Fig. 4) . His serum protein/albumin level before surgery was 1.9/1.5 g/dL. During preparation for general anesthesia for orthopaedic and vascular surgery in OR, abdominal distention was recognized. Abdominal pressure via trans-bladder technique revealed 48 mmHg and emergent laparotomy was performed first, which was 7 hours after accident. Massive watery fluid, retroperitoneal edema and moderate bowel edema were observed (Fig. 3) . Abdominal and retroperitoneal injury was not detected. A closure of abdominal wall was performed after 3 days of the primary surgery, and he was transferred to general ward in intensive care unit day 37. He was discharged on hospital day 256.
Discussion
According to the definitions of 2013 World Society of of severe trauma patients who were admitted in intensive care unit had trauma induced CLS. [11] Many cytokines like interleukin-1, interleukin-6 and tumor necrosis factor-α act in this phenomenon. [7] In that situation, massive crystal- causing shock like definitive hemorrhagic control. At the same time, minimizing crystalloid fluid as damage control resuscitation should be considered in the beginning of resuscitation. [12, 13] Although it is difficult to define the volume of resuscitation being likely to cause ACS, crystalloid more than 5,000 mL in 24 hours is considered independent risk factor for ACS as mentioned above. [1, 7] Up to now there's no standard protocol related to time interval measuring abdominal pressure in high risk patients. However, since secondary ACS is known to be early phenomenon within 12-14 hours after injury, it is so important to maintain suspicion and repeat physical exam for prevention in severely injured patients who have known risk factors. [8] In conclusion, it's important to manage shock with rapid control of source with restriction of crystalloid fluid as much as possible. All surgeons and anesthesiologist who is related to trauma should remind secondary ACS in patients who sustained severe shock required massive crystalloid volume infusion.
